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COMPLETE SPECIFICATION. 

Improvements in Tubular Heat Exchange Apparatus more 
particularly lor Heating Air by tine Gases. 



^-^^'^^ KLEI^'EWErE]ts, German 
Citizen, of 210, Xordstrasse, Krefeld, 
UermaiiY, do herein^ declare the nature of 
This invention and in what manner the 
o same is to be performed, to be particu- 
larly described and ascertained in and by 
the followingr statement : — 

The invention relates to the construe- 
tioii of ttibnlar metal heat exchange 
1" apparatus for fluids in particular for heat- 
ing air by flue gas. It comprises an 
improvement in or modification of the 
invention .set forth in specification 
No. 394,324. 
15 In many forms of heat exchaufre appa- 
ratus for fluids it has been proposed to 
])rovide taperin^r projections all over and 
integral with the wall or walls of the 
ducts of the apparatus and extending into 
20 the path of flow of one or other of the 
fluids. 

According to the 'present invention a 
number of spaced tubular metal heat 
exchange elements with projections on 

25 iheir exteriors a.re arranged so that 
passages or spaces are left between them 
into which the projections extend and 
through whicJi a fluid flows. The projec- 
tions, which may be. conical or needle-like, 

30 are inade in accordance w^ith the parent 
specification and in one with the walls of 
the elements and are spaced apart by not 
more than 40 m.m. at their apexes while 
their thickness at the base on the wall is 
not more than 20 m.m. Another fluid 
which is to be heated or cooled by the 
former is arranged to flow through the 
tiibular elements. It is preferable to pro- 
vide the interior of the tubular elements 

*0 with shorter projections. When the 
elements have been assembled a casing 
may be arranged round the outside of Ihe 
elements. 

The inveutifiu ako comprises the pro- 
••3 vision of the tubular elements witli rect- 
an-rular, flonged, end pieces, by which any 
lunnher mi\y be ser-ured together with the 
tubular p.v/ts appropriately spared. Tl)h 
projections can he streamline or droivlike 
50 in cross-section in the direction of the 
stream ot the medium. 

In the appended drawings two con- 
struciir •'•1 forinr of the iuvei;t'o»i 
[Frice 
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represented. 

Fi'srure 1 shows a perspective view of 
an element of an air heater constructed 
in accordance with the invention. 

Figure 2 is a transverse section of two 
elements bolted together. 

Figure 3 is a longitudinal section, on 
line C.D. of Figure 2. 

Figure 4 is a transverse section of a 
further construction of elements of a 
heater. 

Figure 5 is a section at right angles to 
Figure 4. 

The air heater illustrated by Figures .1, 
2 and 3 is made up of several metallic 
tubular elements 15 of which only two are 
shown. Each element is provided extern- 
ally with projections IG and is so shaped 
that when two elements are bolted 
together by their flanged ends 2G a passage 
27 is formed between them into which, 
the projections 16 extend. One niediiun 75 
e.o-. Hue gas is caused to flow through the 
passages 27 in the direction of arrows ]8. 
Each element lias an internal passage, or 
duct 19, provided with smaller projec- 
tions 17 through which the other medium 
e.g. air, is caused to flow perpendicular 
to the surface of the drawing in Fig-ure 2. 
The elements can be assembled in any 
desired number, and united to form a 
large air heating apparatus. A casing 
may be provided round the outside to 
direct the flow of the hot gases, and the 
ends of the tubular elements may be con- 
nected so that the path of the air is pro- 
longed. By connectin*^- elements in 
parallel the capacity of the apparatus is 
increased and by connecting elements in 
series the heating effect is raised. 

In Figures 4 and 5 where a further con- 
structional form of sucli an air heater is 
illustrated, the units consist of superposed 
rinir-likc plements 20 ])rovided externally 
with needle projections 21 and internally 
with nipples 22 or needle like projections. 
The one medium, for example, flue gas, in lOO 
Ihis iTLstance passes through the duct in 
M».e direction of liie arrow 23, while ihe 
air flows over the exterior either in the 
direction of the arrow 24 or of tlie 
arrows 25. jq- 
It is important that the projections * 
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should be integral with the walla as 
sJiown, or should have a close metallic 
connection, therewith such as would be 
produced by weldiug, brazing or like pro- 
5 cess which is equivalent to the integral 
construction. A riveted or inserted con- 
nection IS excluded. 

It is preferred to provide layers of had 
.A w substance such as asbestos" 

10 between the elements 20 but no claim 

herein. 

The arrangement and spacing of the 
projecting pins on the heat transferring 
wall or surface in the manner herein set 

15 forth and claimed is found in actual 
practice with air heaters and economisers 
to ffive an extraordinary increase in hear 
exchange and renders such apparatus 
much more efficient than hitherto known 

20 Having now particularly described and 
ascertained the nature of my said inven- 
tion and m what manner the same is 
to be performed, I declare that what I 
claim is : — 

^ .l-T^^e improvement in or modification 
W« qoi^o^"*'"" claimed in specification 
J. * consisting in providing the 
needle like projections upon the outer 
walls of tubular metal heat exchange 

30 apparatus for fluids, in particular for 
heating air by flue gas, comprising a 
number of, spaced tubular elements over 
the exteriors of which -jone of the fluids 
flows while the other flmd passes through 

35 the tubular elements. 

2. Improvemeut in heat exchange anpa- 
ratus. according to Claim 1 wherein a 
number of tubular elements with rect- 



angular, ^flanged, end pieces, by which 
any number may be secured together with 40 
the tubular parts appropriately spaced, 
are pi-ovided externally with needle like 
projection.s made as in one with the walls 
and spaced apart at their apexes bv not 
more than 40 m.m., while their thickness 45 
at tJie base is not more than 20 m.m 

3. Improved construction of tubular, 
metal heat exchange apparatus for fluids 
as in Claim 1 or 2 characterised in that 
the internal surfaces of the walls of the w» 
tubular elements are provided with shorter 
projections. 

4 Improved construction of tubular, 
metal heat exchange apparatus as in 
Uaiin 1 characterised in that the tubular 55 
elements are each formed by a number of 
rings which are provided on their peri- 
pheral surfaces with the needle 'like 
projections. 

5 Improved construction of heat ttn 
exchange apparatus as in Claim 1 or 
Olaiiii ,4 consisting of a number of super- 
posed nngs interleaved with rings of heat 
insulating material such as asbestos. 

b Improved construction of heat 65 
exchange apparatus as in any of the pre- 
ceding claims, in which the cross section 
ot the projections in the direction of the 
flowing medium is stream line or drop- 
like in form. 

, '«'• Ijnprpved heat exchange apparatus 
for fluids substantially as described with 
reterence to the accompanying drawings. 

of November, J 931 
BAEKER, BBETTELL & DUNCAN 
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